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signals to the first and the second data lines. The first and the
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DISPLAY DEVICE

[0001] This application claims priority to Korean Patent
Application No. 10-2018-0089322, filed on Jul. 31, 2018,
and all the benefits accruing therefrom under 35 U.S.C. §
119, the content of which in its entirety is herein incorpo-
rated by reference.

BACKGROUND

1. Field

[0002] Various embodiments of the disclosure relate to a
display device, and more particularly, to an organic light-
emitting display device.

2. Description of Related Art

[0003] With the development of information technology,
the desirability of a display device that is a connection
medium between a user and information has been empha-
sized. Owing to the desirability of the display device, the use
of various display devices, such as a liquid crystal display
(“LCD”) device and an organic light-emitting display
device, has increased.

[0004] An organic light-emitting display device typically
displays an image using organic light-emitting diodes which
generate light by recombination of electrons and holes. The
organic light-emitting display device may have a high
response speed and may display a clear image.

[0005] Such an organic light-emitting display device may
include pixels, a data driver configured to supply data
signals to the pixels, a scan driver configured to supply scan
signals to the pixels, and an emission control driver config-
ured to supply emission control signals to the pixels.

SUMMARY

[0006] Embodiments of the disclosure are directed to a
display device in which coupling between data lines is
effectively prevented by simultaneously charging a voltage
of a data signal to the data lines coupled to sub-pixels
included in a pixel having a flip structure.

[0007] According to an embodiment of the disclosure, a
display device includes: a first pixel comprising a first
sub-pixel coupled to a first data line, and a second sub-pixel
coupled to a second data line; a data driver which supplies
data signals to a first output line and a second output line in
a time-sharing manner; and a switch unit which distributes
the data signals to the first data line and the second data line
based on a first control signal. In such an embodiment, a
structure of the first sub-pixel and a structure of the second
sub-pixel are line-symmetrical with each other, based on the
first data line and the second data line, which are disposed
between the first sub-pixel and the second sub-pixel. In such
an embodiment, each of the first sub-pixel and the second
sub-pixel includes: an organic light-emitting diode; a first
transistor which control driving current flowing from a first
power supply to a second power supply via the organic
light-emitting diode, in response to a voltage supplied to a
node connected thereto; emission control transistors dis-
posed on a path of the driving current and which are turned
on when an emission control signal is supplied thereto; and
a reference transistor which couples a shielding layer over-
lapping a corresponding data line to the first power supply
when the emission control signal is supplied thereto.
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[0008] In an embodiment, the first sub-pixel and the
second sub-pixel may emit light of different colors from
each other.

[0009] In an embodiment, the first sub-pixel may emit at
least one of red light and blue light, and the second sub-pixel
may emit green light.

[0010] In an embodiment, the display device may further
include a second pixel comprising a third sub-pixel coupled
to a third data line, and a fourth sub-pixel coupled to a fourth
data line. In such an embodiment, the switch unit may
distribute the data signals to the third data line and the fourth
data line based on a second control signal.

[0011] In an embodiment, the switch unit may include: a
first switch which couples the first output line to the first data
line when the first control signal is supplied thereto; a second
switch which couples the second output line to the second
data line when the second control signal is supplied thereto;
a third switch which couples the first output line to the third
data line when the first control signal is supplied thereto; and
a fourth switch which couples the second output line to the
fourth data line when the second control signal is supplied
thereto.

[0012] In an embodiment, at least one of the first switch,
the second switch, the third switch, and the fourth switch
may be a P-type metal-oxide-semiconductor (“PMOS”)
transistor.

[0013] In an embodiment, a period, during which the first
control signal is supplied, may not overlap a period, during
which the second control signal is supplied.

[0014] In an embodiment, the display device may further
include a scan driver which supplies a scan signal to a scan
line coupled to the first pixel and the second pixel.

[0015] In an embodiment, a period, during which the first
control signal is supplied, and a period, during which the
second control signal is supplied, may not overlap a period,
during which the scan signal is supplied.

[0016] In an embodiment, the data driver may supply a
first data signal and a second data signal to the first output
line and the second output line when the first control signal
is supplied thereto. In such an embodiment, the data driver
may supply a third data signal and a fourth data signal to the
first output line and the second output line when the second
control signal is supplied thereto.

[0017] In an embodiment, the first to fourth data signals
may be applied to the first to the fourth sub-pixels, respec-
tively, in response to the scan signal supplied thereto.
[0018] In an embodiment, the display device may further
include a timing controller which supplies the first control
signal and the second control signal to the switch unit.
[0019] According to another embodiment of the disclo-
sure, a display device includes: a first pixel including first
and second sub-pixels coupled to first and second data lines,
respectively; a scan driver which supplies a scan signal to a
scan line coupled to the first and the second sub-pixels; an
emission control driver which supplies an emission control
signal to an emission control line coupled to the first and the
second sub-pixels; a data driver which supplies data signals
to a first output line and a second output line in a time-
sharing manner; and a switch unit which distributes the data
signals to the first and the second data lines based on a first
control signal. In such an embodiment, each of the first and
the second sub-pixels includes: a first transistor which
controls a driving current flowing from a first power supply
to a second power supply in response to a voltage supplied
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to a node connected thereto; a shielding layer overlapping
the first and the second data lines; and a reference transistor
which couples the shielding layer to the first power supply
when the emission control signal is supplied thereto.
[0020] In an embodiment, a structure of the first sub-pixel
and a structure of the second sub-pixel may be line-sym-
metrical with each other based on the first data line and the
second data line, which are disposed between the first
sub-pixel and the second sub-pixel.

[0021] In an embodiment, the first sub-pixel and the
second sub-pixel may emit light of different colors from
each other.

[0022] In an embodiment, the first sub-pixel may emit at
least one of red light and blue light, and the second sub-pixel
may emit green light.

[0023] In an embodiment, the display device may further
include a second pixel comprising third and fourth sub-
pixels coupled to third and fourth data lines, respectively. In
such an embodiment, the switch unit may distribute the data
signals to the third data line and the fourth data line based
on a second control signal.

[0024] In an embodiment, the switch unit may include: a
first switch which couples the first output line to the first data
line when the first control signal is supplied thereto; a second
switch which couples the second output line to the second
data line when the second control signal is supplied thereto;
a third switch which couples the first output line to the third
data line when the first control signal is supplied thereto; and
a fourth switch which couples the second output line to the
fourth data line when the second control signal is supplied
thereto.

[0025] In an embodiment, a period, during which the first
control signal is supplied, may not overlap a period, during
which the second control signal is supplied.

[0026] In embodiments of a display device in accordance
with the disclosure, a voltage of a data signal may be
simultaneously charged to data lines coupled to sub-pixels
included in a pixel having a flip structure, such that coupling
between the data lines may be effectively prevented.
[0027] In such embodiments of a display device in accor-
dance with the disclosure, the image quality may be
improved by reducing color deviation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other features of the invention will
become more apparent by describing in further detail exem-
plary embodiments thereof with reference to the accompa-
nying drawings, in which;

[0029] FIG. 1 is a diagram illustrating a display device in
accordance with an embodiment of the disclosure;

[0030] FIG. 2 is a diagram illustrating a switch unit in
accordance with an embodiment of the disclosure;

[0031] FIG. 3 is a diagram illustrating pixels and a switch
circuit in accordance with an embodiment of the disclosure;
[0032] FIG. 4is a diagram illustrating a method of driving
the display device in accordance with an embodiment of the
disclosure;

[0033] FIG. 5 is a diagram illustrating a sub-pixel in
accordance with an embodiment of the disclosure;

[0034] FIG. 6 is a diagram illustrating a method of driving
the display device in accordance with an embodiment of the
disclosure; and
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[0035] FIGS. 7 to 9 are diagrams illustrating structures of
sub-pixels in accordance with an embodiment of the disclo-
sure.

DETAILED DESCRIPTION

[0036] The invention now will be described more fully
hereinafter with reference to the accompanying drawings, in
which various embodiments are shown. This invention may,
however, be embodied in many different forms, and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like reference numerals refer to like elements throughout.

[0037] It will be understood that, although the terms
“first,” “second,” “third” etc. may be used herein to describe
various elements, components, regions, layers and/or sec-
tions, these elements, components, regions, layers and/or
sections should not be limited by these terms. These terms
are only used to distinguish one element, component, region,
layer or section from another element, component, region,
layer or section. Thus, “a first element,” “component,”
“region,” “layer” or “section” discussed below could be
termed a second element, component, region, layer or sec-
tion without departing from the teachings herein.

[0038] The terminology used herein is for the purpose of
describing particular embodiments only and is not intended
to be limiting. As used herein, the singular forms “a,” “an,”
and “the” are intended to include the plural forms, including
“at least one,” unless the content clearly indicates otherwise.
“Or” means “and/or.” “At least one of A and B” means “A
and/or B.” As used herein, the term “and/or” includes any
and all combinations of one or more of the associated listed
items. It will be further understood that the terms “com-
prises” and/or “comprising,” or “includes” and/or “includ-
ing” when used in this specification, specify the presence of
stated features, regions, integers, steps, operations, ele-
ments, and/or components, but do not preclude the presence
or addition of one or more other features, regions, integers,
steps, operations, elements, components, and/or groups
thereof.

[0039] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same mean-
ing as commonly understood by one of ordinary skill in the
art to which this disclosure belongs. It will be further
understood that terms, such as those defined in commonly
used dictionaries, should be interpreted as having a mearning
that is consistent with their meaning in the context of the
relevant art and the present disclosure, and will not be
interpreted in an idealized or overly formal sense unless
expressly so defined herein.

[0040] It will be understood that when an element is
referred to as being “on” another element, it can be directly
on the other element or intervening elements may be present
therebetween. In contrast, when an element is referred to as
being “directly on” another element, there are no intervering
elements present. It is also noted that in this specification,
“connected/coupled” refers to one component not only
directly coupling another component but also indirectly
coupling another component through an intermediate com-
ponent. On the other hand, “directly connected/directly
coupled” refers to one component directly coupling another
component without an intermediate component.
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[0041] Hereinafter, embodiments of the invention will be
described in detail with reference to the accompanying
drawings.

[0042] FIG.1 isa diagram illustrating a display device 100
in accordance with an embodiment of the disclosure.
[0043] Referring to FIG. 1, an embodiment of the display
device 100 may include a timing controller 110, a data driver
120, a switch unit 130, a pixel unit 140, a scan driver 150,
and an emission control driver 160.

[0044] The timing controller 110 may control an overall
operation of the display device 100.

[0045] The timing controller 110 may receive external
image data IDAT and external control signals from an
external device. In one embodiment, for example, the extetr-
nal control signals may include a vertical synchronization
signal Vsync, a horizontal synchronization signal Hsync, a
main clock signal MCLK, and a data enable signal DE.
[0046] The timing controller 110 may process the external
image data IDAT to generate image data suitable for oper-
ating conditions of the data driver 120.

[0047] The timing controller 110 may transmit a data
control signal DCS to the data driver 120. In one embodi-
ment, for example, the data control signal DCS may include
image data, a frame control signal, and a clock signal.
[0048] The timing controller 110 may ftransmit a first
control signal and a second control signal to the switch unit
130 through a first control line CLa and a second control line
CLb. In one embodiment, for example, each of the first and
the second control signals may have a gate-on voltage.
[0049] The timing controller 110 may transmit a scan
control signal SCS to the scan driver 150. In one embodi-
ment, for example, the scan control signal SCS may include
a scan start signal and at least one scan clock signal. The
scan start signal may control supply timings of scan signals,
and the scan clock signal may be used to shift the scan start
signal.

[0050] The timing controller 110 may transmit an emis-
sion control signal ECS to the emission control driver 160.
In one embodiment, for example, the emission control signal
ECS may include an emission start signal and clock signals.
The emission start signal may control a supply timing of an
emission control signal, and the clock signals may be used
to shift the emission start signal.

[0051] The data driver 120 may receive a data control
signal DCS from the timing controller 110.

[0052] The data driver 120 may supply data signals to
output lines B1 to Bm (m is a natural number), based on the
data control signal DCS.

[0053] In an embodiment, the data driver 120 may supply
the data signals to the output lines Bl to Bm in a time-
sharing manner.

[0054] In one embodiment, for example, the data driver
120 may supply the data signals to the output lines B1 to Bm
in synchronization with a corresponding scan signal.
[0055] In an embodiment, the data driver 120 may be
define by a data driving integrated circuit (“IC”).

[0056] The switch unit 130 may receive data signals from
the output lines B1 to Bm. The switch unit 130 may
distribute the data signals to data line groups DG1 to DGm.
In an embodiment, the switch unit 130 may mean a demul-
tiplexer.

[0057] The pixel unit 140 may include a substrate, and
pixels PX disposed on the substrate.

Feb. 6, 2020

[0058] In an embodiment, the pixel unit 140 may define a
display region of a display panel of the display device 100.
[0059] The pixels PX may be coupled (e.g., electrically
connected) to corresponding scan lines SO to Sn (n is a
natural number), corresponding emission control lines E1 to
En, and the corresponding data line groups DG1 to DGm.
[0060] In one embodiment, for example, the pixels PX
may be disposed on intersections of the scan lines S0 to Sn,
the emission control lines E1 to En and the data line groups
DG1 o DGm.

[0061] The pixels PX may be supplied with scan signals
through the scan lines S0 to Sn.

[0062] The pixels PX may be supplied with emission
control signals through the emission control lines E1 to En.
[0063] The pixels PX may be supplied with data signals
through the data line groups DG1 to DGm.

[0064] Each pixel PX may emit light at a grayscale
corresponding to a data signal applied thereto.

[0065] In an embodiment, the data lines may extend in a
first direction DR1 (e.g., in a vertical direction). The scan
lines SO to Sn and the emission control lines E1 to En may
extend in a second direction DR2 (e.g., in a horizontal
direction) different from the first direction.

[0066] In an embodiment, each of the pixels PX may be
coupled to a corresponding one of the scan lines S0 to Sn and
coupled to a corresponding one of the data line groups DG1
to DGm.

[0067] The scan driver 150 may receive a scan control
signal SCS from the timing controller 110.

[0068] The scan driver 150 may supply scan signals to the
scan lines SO to Sn, based on the scan control signal SCS.
[0069] In one embodiment, for example, the scan driver
150 may sequentially supply the scan signals to the scan
lines SO to Sn. In an embodiment, each scan signal may have
a gate-on voltage.

[0070] The emission control driver 160 may receive an
emission control signal ECS from the timing controller 110.
[0071] The emission control driver 160 may supply emis-
sion control signals to the emission control lines El to En,
based on the emission control signal ECS.

[0072] In one embodiment, for example, the emission
control driver 160 may sequentially supply the emission
control signals to the emission control lines E1 to En. In an
embodiment, each emission control signal may have a
gate-on voltage.

[0073] FIG. 1 shows an embodiment where n+1 scan lines
S0 to Sn and n emission control lines E1 to En are provided,
but the disclosure is not limited thereto. In one alternative
embodiment, for example, dummy scan lines and/or dummy
emission control lines may be additionally provided to
secure the reliability of the operation.

[0074] FIG. 1 shows an embodiment where the timing
controller 110, the data driver 120, the switch unit 130, the
scan driver 150, and the emission control driver 160 are
separately provided, but not being limited thereto. In an
alternative embodiment, at least some of the foregoing
components may be integrated with each other.

[0075] The timing controller 110, the data driver 120, the
switch unit 130, the scan driver 150 and the emission control
driver 160 may be in any one of various forms, e.g., a
chip-on-glass form, a chip-on-plastic form, a tape carrier
package form, and a chip-on-film form.

[0076] FIG. 2 is a diagram illustrating the switch unit 130
in accordance with an embodiment of the disclosure.
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[0077] Referring to FIG. 2, an embodiment of the switch
unit 130 may include a plurality of switch circuits SC.
[0078] For convenience of illustration and description,
FIG. 2 shows a first switch circuit SC of the switch circuits
SC. Hereinafter, the first switch circuit SC (hereinafter, the
switch circuit SC) will be described in detail with reference
to FIG. 2. The other switch circuits SC of the switch circuits
SC are substantially the same as the first switch circuit SC,
and any repetitive detailed description thereof will be omit-
ted.

[0079] The switch circuit SC may be coupled to the first
output line B1 and a second output line B2.

[0080] In such an embodiment, a k-th (k is a natural
number) switch circuit SC may be coupled to a (2k-1)-th
output line and a 2k-th output line.

[0081] The switch circuit SC may receive data signals
through the first output line B1 and the second output line
B2.

[0082] The switch circuit SC may be coupled to a first
control line CLa and a second control line CLb. The switch
circuit SC may receive a first control signal and a second
control signal through the first control line CLa and the
second control line CLb.

[0083] The switch circuit SC may be coupled to a first data
line group DG1 and a second data line group DG2. In such
an embodiment, a k-th switch circuit SC may be coupled to
a (2k-1)-th data line group and a 2k-th data line group.
[0084] The switch circuit SC may supply data signals to
the first data line group DG1 and the second data line group
DG2.

[0085] In an embodiment, the first data line group DG1
may include a first data line D1 and a third data line D3, and
the second data line group DG2 may include a second data
line D2 and a fourth data line D4.

[0086] In such an embodiment, the (2k-1)-th data line
group may include a (4k-3)-th data line and a (4k-1)-th data
line, and the 2k-th data line group may include a (4k-2)-th
data line and a 4k-th data line.

[0087] Therefore, the switch circuit SC may be coupled to
the first data line D1, the second data line D2, the third data
line D3 and the fourth data line D4.

[0088] In such an embodiment, the k-th switch circuit SC
may be coupled to the (4k-3)-th data line, the (4k-2)-th data
line, the (4k-1)-th data line and the 4k-th data line.

[0089] In an embodiment, the switch circuit SC may
distribute data signals supplied from the first output line B1,
to the first data line D1 and the second data line D2, based
on the first control signal.

[0090] In an embodiment, the switch circuit SC may
distribute data signals supplied from the second output line
B2, to the third data line D3 and the fourth data line D4,
based on the second control signal.

[0091] In such an embodiment, the k-th switch circuit SC
may distribute data signals received through the (2k-1)-th
output line, to the (4k-3)-th data line and the (4k-2)-th data
line, based on the first control signal.

[0092] In such an embodiment, the k-th switch circuit SC
may distribute data signals received through the 2k-th output
line, to the (4k-1)-th data line and the 4k-th data line, based
on the second control signal.

[0093] FIG. 3 is a diagram illustrating pixels PX1 and PX2
and the switch circuit SC in accordance with an embodiment
of the disclosure.
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[0094] Referring to FIGS. 2 and 3, the switch circuit SC
may include a first switch SW1, a second switch SW2, a
third switch SW3 and a fourth switch SW4.

[0095] The first switch SW1 may be coupled between the
first output line B1 and the first data line D1.

[0096] When a first control signal is supplied to the first
switch SW1 through the first control line CLa, the first
switch SW1 is turned on to connect the first output line Bl
to the first data line D1.

[0097] The second switch SW2 may be coupled between
the second output line B2 and the second data line D2.
[0098] When a second control signal is supplied to the
second switch SW2 through the second control line CLb, the
second switch SW2 is turned on to connect the second
output line B2 to the second data line D2.

[0099] The third switch SW3 may be coupled between the
first output line B1 and the third data line D3.

[0100] When the first control signal is supplied to the third
switch SW3 through the first control line CLa, the third
switch SW3 is turned on to couple the first output line B1 to
the third data line D3.

[0101] The fourth switch SW4 may be coupled between
the second output line B2 and the fourth data line D4.
[0102] When the second control signal is supplied to the
fourth switch SW4 through the second control line CLb, the
fourth switch SW4 is turned on to connect the second output
line B2 to the fourth data line D4.

[0103] In an embodiment, at least one of the first switch
SW1, the second switch SW2, the third switch SW3 and the
fourth switch SW4 may include a P-type metal-oxide-
semiconductor (“PMOS”) transistor.

[0104] For convenience of description, a first pixel PX1
and a second pixel PX2 corresponding to the first switch
circuit SC will be representatively described with reference
to FIG. 3. Therefore, the other switch pixels PX (not shown)
are substantially the same as the first pixel PX1 and the
second pixel PX2, and any repetitive detailed description
thereof will be omitted.

[0105] In an embodiment, the first pixel PX1 and the
second pixel PX2 may be coupled to the first data line group
DG1 and the second data line group DG2.

[0106] The first pixel PX1 may be coupled to the first data
line D1 and the third data line D3. The second pixel PX2
may be coupled to the second data line D2 and the fourth
data line D4.

[0107] The first pixel PX1 and the second pixel PX2 may
be coupled to an i-th scan line Si (i is a natural number).
[0108] The first pixel PX1 and the second pixel PX2 may
include first to eighth sub-pixels SPX1 to SPX8. In one
embodiment, for example, the first pixel PX1 may include
the first sub-pixel SPX1, the second sub-pixel SPX2, the
fifth sub-pixel SPX5 and the sixth sub-pixel SPX6. In such
an embodiment, the second pixel PX2 may include the third
sub-pixel SPX3, the fourth sub-pixel SPX4, the seventh
sub-pixel SPX7 and the eighth sub-pixel SPX8.

[0109] In the first pixel PX, the first sub-pixel SPX1 may
emit light of a first color, the fifth sub-pixel SPX5 may emit
light of a second color, and each of the second sub-pixel
SPX2 and the sixth sub-pixel SPX6 may emit light of a third
color.

[0110] In the second pixel PX, the third sub-pixel SPX3
may emit light of the first color, the seventh sub-pixel SPX7
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may emit light of the second color, and each of the fourth
sub-pixel SPX4 and the eighth sub-pixel SPX8 may emit
light of the third color.

[0111] In an embodiment, the first color and the second
color may be respectively one of red and blue, and the other
one of red and blue, and the third color may be green.
[0112] The first to the eighth sub-pixels SPX1 to SPX8
may have substantially the same circuit configuration as
each other, which will be described later in greater detail
with reference to FIG. 5.

[0113] Each of the first pixel PX1 and the second pixel
PX2 may have a flip pixel structure. Herein, the term “flip
pixel structure” refers to a structure in which sub-pixels
form a line-symmetric structure based on data lines disposed
between the sub-pixels. Such a structure will be described
later in greater detail with reference to FIG. 7.

[0114] The first to the fourth sub-pixels SPX1 to SPX4
may be coupled to an (i-1)-th scan line Si-1, the i-th scan
line Si and an i-th emission control line Fi. The fifth to
eighth sub-pixels SPX5 to SPX8 may be coupled to the i-th
scan line Si, an (i+1)-th scan line Si+l, and an (i+1)-th
emission control line Fi+1.

[0115] For convenience of description, hereinbelow,
details of the first to the fourth sub-pixels SPX1 to SPX4 will
be representatively described. In such an embodiment, the
fifth to eighth sub-pixels SPX5 to SPX8 are substantially the
same as the first to the fourth sub-pixels SPX1 to SPX4, and
any repetitive detailed description thereof will be omitted.
[0116] The first sub-pixel SPX1 may be coupled to the first
data line D1. The second sub-pixel SPX2 may be coupled to
the second data line D2. The third sub-pixel SPX3 may be
coupled to the third data line D3. The fourth sub-pixel SPX4
may be coupled to the fourth data line D4.

[0117] FIG. 4 is a diagram illustrating a method of driving
the display device in accordance with an embodiment of the
disclosure.

[0118] Referring to FIGS. 1 to 4, sub-pixels disposed on a
horizontal line may be driven with a horizontal period HP as
a unit.

[0119] FIG. 4 shows a scan signal to be supplied to the i-th
scan line Si, a first control signal to be supplied to the first
control line CLa, and a second control signal to be supplied
to the second control line CLb.

[0120] The horizontal period HP may include a first charg-
ing period CP1, a second charging period CP2, and a write
period WP.

[0121] In an embodiment, during the first charging period
CP1, the timing controller 110 may supply the first control
signal to the switch unit 130 through the first control line
CLa. When the first control signal is supplied, the first
switch SW1 and the second switch SW2 may be turned on,
such that the first output line B1 and the first data line D1
may be coupled to each other, and the second output line B2
and the second data line D2 may be coupled to each other.
[0122] In such an embodiment, during the first charging
period CP1, the data driver 120 may supply a first data signal
DT1 to the first output line B1 and supply a second data
signal DT2 to the second output line B2. Therefore, the first
data line D1 may be charged with a voltage of the first data
signal DT1, and the second data line D2 may be charged
with a voltage of the second data signal DT2.

[0123] In an embodiment, during the second charging
period CP2, the timing controller 110 may supply the second
control signal to the switch unit 130 through the second
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control line CLb. When the second control signal is sup-
plied, the third switch SW3 and the fourth switch SW4 may
be turned on, such that the first output line B1 and the third
data line D3 may be coupled to each other, and the second
output line B2 and the fourth data line D4 may be coupled
to each other.

[0124] In such an embodiment, during the second charg-
ing period CP2, the data driver 120 may supply a third data
signal DT3 to the first output line B1 and supply a fourth
data signal DT4 to the second output line B2. Therefore, the
third data line D3 may be charged with a voltage of the third
data signal DT3, and the fourth data line D4 may be charged
with a voltage of the fourth data signal DT4.

[0125] During the write period WP, the scan driver 150
may supply the scan signal to the i-th scan line Si. When the
scan signal is supplied, voltages of the data signals applied
to the first data line D1, the second data line D2, the third
data line D3 and the fourth data line D4 may be applied to
the first sub-pixel SPX1, the second sub-pixel SPX2, the
third sub-pixel SPX3 and the fourth sub-pixel SPX4, respec-
tively.

[0126] In an embodiment, the first to the fourth data
signals DT1 to DT4 may be written to the first to fourth
sub-pixels SPX1 to SPX4 as described above.

[0127] FIG. 5is a diagram illustrating a sub-pixel SPX in
accordance with an embodiment of the disclosure.

[0128] FIG. 5 illustrates a circuit diagram of a sub-pixel
SPX in accordance with an embodiment of the disclosure. In
an embodiment, each of the first to the eighth sub-pixels
SPX1 to SPX8 shown in FIG. 3 may have the pixel structure
shown in FIG. 5.

[0129] For convenience of illustration and description,
FIG. 5 illustrates a sub-pixel SPX coupled with an i-th (i is
a natural number) emission control line Fi and a j-th (jis a
natural number) data line Dj.

[0130] Referring to FIG. 5, the sub-pixel SPX may include
a pixel circuit PXC and an organic light-emitting diode
OLED.

[0131] An anode electrode CTH of the organic light-
emitting diode OLED may be coupled to the pixel circuit
PXC, and a cathode electrode thereof may be coupled to a
second power supply ELVSS.

[0132] The organic light-emitting diode OLED may emit
light having a predetermined luminance corresponding to
driving current supplied from the pixel circuit PXC.

[0133] A first power supply ELVDD may have a voltage
higher than that of the second power supply ELVSS to allow
current to flow to the organic light-emitting diode OLED.

[0134] In an embodiment, the pixel circuit PXC may
control, in response to a data signal, driving current flowing
from the first power supply ELVDD to the second power
supply ELVSS via the organic light-emitting diode OLED.
In such an embodiment, the pixel circuit PXC may include
a first transistor T1, a second transistor T2, a third transistor
T31 and T32, a fourth transistor T41 and T42, a fifth
transistor T5, emission control transistors including a sixth
transistor T6 and a seventh transistor 17, a reference tran-
sistor 1R, a first capacitor C1, and a second capacitor C2.

[0135] In an embodiment, a first node N1 may be a
common node which is coupled to a gate electrode of the
first transistor T1, the first capacitor C1, the third transistor
T31 and T32, and the fourth transistor T41 and T42.
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[0136] 1In such an embodiment, a second node N2 may be
a common node which is coupled to the first transistor T1,
the second transistor T2, and the sixth transistor T6.
[0137] In such an embodiment, a third node N3 may be a
common node which is coupled to the first transistor T1, the
third transistor T31 and T32, and the seventh transistor T7.
[0138] In such an embodiment, a fourth node N4 may be
acommon node which is coupled to the fourth transistor T41
and T42, the fifth transistor T5, and a third power supply
Vint.

[0139] In an embodiment, a first electrode of the first
transistor (driving transistor) T1 may be coupled to the
second node N2, and a second electrode thereof may be
coupled to the third node N3. The gate electrode of the first
transistor T1 may be coupled to the first node N1.

[0140] The first transistor T1 may control, in response to
a voltage supplied to the first node N1, driving current
flowing from the first power supply ELVDD to the second
power supply ELVSS via the organic light-emitting diode
OLED.

[0141] The second transistor T2 may be coupled between
the j-th data line Dj and the second node N2. A gate electrode
of the second transistor T2 may be coupled to the i-th scan
line Si.

[0142] When a scan signal is supplied to the i-th scan line
Si, the second transistor T2 may be turned on to couple the
j-th data line Dj with the second node N2.

[0143] The third transistor T31 and T32 may be coupled
between the first node N1 and the second node N2. A gate
electrode of the third transistor T31 and

[0144] T32 may be coupled to the i-th scan line Si.
[0145] When a scan signal is supplied to the i-th scan line
Si, the third transistor T31 and T32 may be turned on such
that the first transistor T1 is connected in the form of a diode
or diode-connected.

[0146] Inan embodiment, the third transistor T31 and T32
may be defined by multi-transistors.

[0147] The fourth transistor T41 and T42 may be coupled
between the first node N1 and the fourth node N4. A gate
electrode of the fourth transistor T41 and

[0148] T42 may be coupled to the (i-1)-th scan line Si-1.
[0149] When a scan signal is supplied to the (i-1)-th scan
line Si-1, the fourth transistor T41 and T42 is turned on such
that the voltage of the third power supply Vint is supplied to
the first node N1.

[0150] In an embodiment, the fourth transistor T41 and
T42 may be defined by multi-transistors.

[0151] The fifth transistor T5 may be coupled between the
anode electrode CTH and the fourth node N4. A gate
electrode of the fifth transistor TS5 may be coupled to the
(i-1)-th scan line Si-1.

[0152] When a scan signal is supplied to the (i-1)-th scan
line Si-1, the fifth transistor T5 is turned on such that the
voltage of the third power supply Vint is supplied to the
anode electrode CTH.

[0153] In an embodiment, a gate electrode of the fifth
transistor T5 may be coupled to the (i+1)-th scan line Si+1
or the i-th scan line Si.

[0154] The voltage of the third power supply Vint may be
lower than that of a data signal.

[0155] The emission control transistors may be disposed
on a path along which driving current flows, and may apply
driving current in response to an emission control signal
supplied to an i-th emission control line Ei.
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[0156] In one embodiment, for example, the emission
control transistors may include the sixth transistor (a first
emission control transistor) T6 and the seventh transistor (a
second emission control transistor) T7.

[0157] The sixth transistor T6 may be coupled between the
first power supply ELVDD and the second node N2. A gate
electrode of the sixth transistor T6 may be coupled to the i-th
emission control line Ei.

[0158] The sixth transistor T6é may be turned on when an
emission control signal is supplied to the i-th emission
control line Ei.

[0159] The seventh transistor T7 may be coupled between
the third node N3 and the anode electrode CTH. A gate
electrode of the seventh transistor T7 may be coupled to the
i-th emission control line Ei. The seventh transistor T7 may
be turned on when an emission control signal is supplied to
the i-th emission control line Fi.

[0160] The reference transistor TR may be coupled
between the second capacitor C2 and the first power supply
ELVDD. A gate electrode of the reference transistor TR may
be coupled to the i-th emission control line Ei.

[0161] The reference transistor TR may be turned on when
an emission control signal is supplied to the i-th emission
control line Fi, such that the voltage of the first power supply
ELVDD may be supplied to a second electrode C2& of the
second capacitor C2.

[0162] The first capacitor C1 may be coupled between the
first power supply ELVDD and the first node N1.

[0163] The first capacitor C1 may include first and second
electrodes Cla and C15. The first electrode Cla of the first
capacitor C1 may be coupled to the first node N1, and the
second electrode C1b thereof may be coupled to the first
power supply ELVDD.

[0164] The first capacitor C1 may store a voltage corre-
sponding to a data signal and a threshold voltage of the first
transistor T1.

[0165] The second capacitor C2 may be coupled between
the j-th data line Dj and the reference transistor TR.

[0166] The second capacitor C2 may include first and
second electrodes C2a and C2b. The second electrode C2a
of the second capacitor C2 may be coupled to the j-th data
line Dj, and the second electrode C2b thereof may be
coupled to the reference transistor TR.

[0167] Inanembodiment of the sub-pixel SPX, the second
electrode C2b of the second capacitor C2 may be defined by
a shielding layer SHL (shown in FIG. 7).

[0168] In one embodiment, for example, the second
capacitor C2 may be a parasitic capacitor formed between
the shielding layer SHL and the j-th data line Dj.

[0169] In an embodiment of the disclosure, the organic
light-emitting diode OLED may generate light having vari-
ous colors including red, green, and blue in response to
current supplied from the driving transistor, but the disclo-
sure is not limited thereto. For instance, the OLED may
generate white light depending on the amount of current
supplied from the drive transistor. In this case, a separate
color filter or the like may be used to embody a color image.

[0170] FIG. 6 is a diagram illustrating a method of driving
the display device 100 (refer to FIG. 1) in accordance with
an embodiment of the disclosure.

[0171] FIG. 6 shows a scan signal to be supplied to the
(i-1)-th scan line Si-1, a scan signal to be supplied to the
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i-th scan line Si, and an emission control signal to be
supplied to the i-th emission control line Ei, during one
frame period FP.

[0172] Referring to FIGS. 1 to 6, the display device 100
may be driven with the frame period FP as a unit.

[0173] The frame period FP may include a first period P1
and a second period P2.

[0174] The first period P1 may be a non-emission period.
The second period P2 may be an emission period.

[0175] During the first period P1, scan signals may be
sequentially supplied to the (i-1)-th scan line Si-1 and the
i-th scan line Si.

[0176] During the second period P2, an emission control
signal may be supplied to the i-th emission control line Ei.
[0177] When a scan signal is applied to the (i-1)-th scan
line Si-1, the fourth transistors T41 and T42 and the fifth
transistor T5 may be turned on.

[0178] When the fourth transistors T41 and T42 are turned
on, the first node N1 may be initialized to the voltage of the
third power supply Vint. When the fifth transistor T5 is
turned on, the anode electrode CTH may be initialized to the
voltage of the third power supply Vint.

[0179] When a scan signal is supplied to the i-th scan line
Si, the second transistor T2 and the third transistors T31 and
T32 may be turned on.

[0180] When the second transistor T2 is turned on, the
voltage of a data signal supplied to the j-th data line Dj may
be applied to the second node N2.

[0181] The voltage of the data signal applied to the second
node N2 may be applied to the third node N3 via the first
transistor T1. Here, the threshold voltage of the first tran-
sistor T1 may be reflected in the voltage of the data signal.
In one embodiment, for example, a voltage obtained by
subtracting the threshold voltage of the first transistor T1
from the voltage of the data signal may be applied to the
third node N3.

[0182] When the third transistors T31 and T32 are turned
on, the voltage of the third node N3 may be applied to the
first node N1 via the third transistors T31 and T32, and the
first capacitor C1 may store the voltage of the third node N3.
[0183] When an emission control signal is supplied to the
i-th emission control line Ei, the sixth transistor T6, the
seventh transistor T7, and the reference transistor TR may be
turned on.

[0184] When the sixth transistor T6 and the seventh tran-
sistor T7 are turned on, driving current may flow via the
organic light-emitting diode OLED such that the organic
light-emitting diode OLED may generate light correspond-
ing to the driving current. Therefore, the sub-pixel SPX may
emit light.

[0185] When the reference transistor TR is turned on, the
first power supply ELVDD may be applied to the second
electrode C2b of the second capacitor C2. In such an
embodiment, the first power supply ELVDD may be sup-
plied to the shielding layer SHL shown in FIG. 7.

[0186] FIGS. 7 to 9 are diagrams illustrating the structures
of the sub-pixels in accordance with an embodiment of the
disclosure.

[0187] FIGS. 7 to 9 are plan views of the first and the
second sub-pixels SPX1 and SPX2 showing the second
capacitor C2, the reference transistor TR, and the flip pixel
structure that show technical characteristics of the disclo-
sure.
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[0188] In FIGS. 7 to0 9, a first layer L1 is shown by solid
lines, a second layer L2 is shown by even-dashed lines, and
a third layer L3 is shown by dot-dash lines.

[0189] In FIG. 7, the first layer L1 is emphasized. In FIG.
8, the second layer [.2 is emphasized. In FIG. 9, the third
layer L3 is emphasized.

[0190] In one embodiment, for example, the second layer
L2 may be disposed over the first layer L1, and the third
layer .3 may be disposed over the second layer [.2.
[0191] In an embodiment, components on a same layer
may include a same material as each other.

[0192] Although not shown, separate interlayer insulating
layers may be disposed between the first layer L1, the
second layer L.2 and the third layer 3. The first layer L1, the
second layer 1.2 and the third layer L3 may be electrically
coupled to each other through contact holes defined in the
interlayer insulating layers.

[0193] Referring to FIGS. 5 to 9, in an embodiment, the
respective structures of the first and the second sub-pixel
SPX1 and SPX2 may be line-symmetrical with each other
based on a center line CNTL along a first direction DR1. In
such an embodiment, the respective structures of the first
and the second sub-pixels SPX1 and SPX2 may be line-
symmetrical with each other based on the first data line D1
and the second data line D2 along the first direction DR1.
Herein, the term “flip pixel structure” may mean a line-
symmetric structure based on the first data line D1 and the
second data line D2, as shown in FIGS. 7 to 9 illustrating the
sub-pixels.

[0194] The structure of each of the first and the second
sub-pixels SPX1 and SPX2 may include the first to the
seventh transistors T1 to T7, the reference transistor TR, the
first capacitor C1 and the second capacitor C2 as illustrated
in FIG. 5.

[0195] For convenience of illustration and description, the
structure of the organic light-emitting diode OLED shown in
FIG. § will be omitted.

[0196] Hereinafter, the structure of the first sub-pixel
SPX1 will be described in detail. In such an embodiment, the
second sub-pixel SPX2 has a structure substantially the
same as that of the first sub-pixel SPX1, and any repetitive
detailed description thereof will be omitted.

[0197] Semiconductor layers of the first to the seventh
transistors T1 to T7 and the reference transistor TR may be
disposed on the first layer L1 and coupled to each other.
[0198] The gate electrode of the first transistor T1 may be
defined or embodied by the first electrode Cla of the first
capacitor C1 disposed on the second layer L2.

[0199] The gate electrodes of the second transistor T2 and
the third transistors T31 and T32 may be defined or embod-
ied by the i-th scan line Si disposed on the second layer 1.2.
[0200] The gate electrodes of the fourth transistors T41
and T42 and the fifth transistor T5 may be defined or
embodied by the (i-1)-th scan line Si-1 disposed on the
second layer L.2.

[0201] The gate electrodes of the sixth transistor T6, the
seventh transistor T7, and the reference transistor TR may be
defined or embodied by the i-th emission control line Ei
disposed on the second layer [.2.

[0202] The semiconductor layer of the reference transistor
TR may be disposed on the shielding layer SHL and overlap
the first data line D1.

[0203] The first electrode Cla of the first capacitor C1
may be defined by the gate electrode of the first transistor T1
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disposed in the second layer L.2. In such an embodiment, the
second electrode C1b of the first capacitor C1 may be
disposed in the third layer I3 and be defined by a part
extending from a driving voltage liner VDDL.

[0204] The first electrode C2a of the second capacitor C2
may be defined by the first data line D1 that overlaps the
shielding layer SHL. The second electrode C2& of the
second capacitor C2 may be defined by the shielding layer
SHL.

[0205] In such an embodiment, the second capacitor C2
may be provided as a parasitic capacitor in the circuit of the
sub-pixel SPX.

[0206] A first contact hole CH1 may electrically couple an
electrode of the fifth transistor T5 disposed in the first layer
L1 to a first connection line CTL1 disposed in the third layer
L3.

[0207] A second contact hole CH2 may electrically couple
an electrode of the seventh transistor T7 disposed in the first
layer L1 to the first connection line CTL1 disposed in the
third layer L3.

[0208] Although not shown, the first connection line
CTL1 may be coupled to the anode electrode CTH of the
organic light-emitting diode OLED.

[0209] A third contact hole CH3 may electrically couple
an electrode of each of the third transistors T31 and T32
disposed in the first layer L1 to a second connection line
CTL2 disposed in the third layer L3.

[0210] A fourth contact hole CH4 may electrically couple
the first electrode Cla of the first capacitor C1 disposed in
the second layer 1.2 to the second connection line CTL2
disposed in the third layer L3.

[0211] A fifth contact hole CH5 may electrically couple an
electrode of the sixth transistor T6 disposed in the first layer
L1 to the driving voltage line VDDL disposed in the third
layer L3.

[0212] A sixth contact hole CH6 may electrically couple
an electrode of the second transistor T2 disposed in the first
layer L1 to the first data line D1 disposed in the third layer
L3.

[0213] The invention should not be construed as being
limited to the exemplary embodiments set forth herein.
Rather, these exemplary embodiments are provided so that
this disclosure will be thorough and complete and will fully
convey the concept of the invention to those skilled in the
art.

[0214] While the invention has been particularly shown
and described with reference to exemplary embodiments
thereof, it will be understood by those of ordinary skill in the
art that various changes in form and details may be made
therein without departing from the spirit or scope of the
invention as defined by the following claims.

What is claimed is:

1. A display device comprising:

a first pixel comprising a first sub-pixel coupled to a first
data line, and a second sub-pixel coupled to a second
data line;

a data driver which supplies data signals to a first output
line and a second output line in a time-sharing manner;
and

a switch unit which distributes the data signals to the first
data line and the second data line based on a first
control signal,

wherein a structure of the first sub-pixel and a structure of
the second sub-pixel are line-symmetrical with each
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other, based on the first data line and the second data

line, which are disposed between the first sub-pixel and

the second sub-pixel, and

wherein each of the first sub-pixel and the second sub-
pixel comprises:
an organic light-emitting diode;

a first transistor which controls a driving current flow-
ing from a first power supply to a second power
supply via the organic light-emitting diode, in
response to a voltage supplied to a node connected
thereto;

emission comntrol transistors disposed on a path of the
driving current, wherein the emission control tran-
sistors are turned on when an emission control signal
is supplied thereto; and

a reference transistor which couples a shielding layer
overlapping a corresponding data line to the first
power supply when the emission control signal is
supplied thereto.

2. The display device according to claim 1, wherein the
first sub-pixel and the second sub-pixel emit light of differ-
ent colors from each other.

3. The display device according to claim 2, wherein

the first sub-pixel emits at least one of red light and blue
light, and

the second sub-pixel emits green light.

4. The display device according to claim 1, further com-
prising:

a second pixel comprising a third sub-pixel coupled to a
third data line, and a fourth sub-pixel coupled to a
fourth data line,

wherein the switch unit distributes the data signals to the
third data line and the fourth data line based on a
second control signal.

5. The display device according to claim 4, wherein the

switch unit comprises:

a first switch which couples the first output line to the first
data line when the first control signal is supplied
thereto;

a second switch which couples the second output line to
the second data line when the second control signal is
supplied thereto;

a third switch which couples the first output line to the
third data line when the first control signal is supplied
thereto; and

a fourth switch which couples the second output line to
the fourth data line when the second control signal is
supplied thereto.

6. The display device according to claim 5, wherein at
least one of the first switch, the second switch, the third
switch and the fourth switch is a P-type metal-oxide-semi-
conductor transistor.

7. The display device according to claim 4, wherein a
period, during which the first control signal is supplied, does
not overlap a period, during which the second control signal
is supplied.

8. The display device according to claim 4, further com-
prising:

a scan driver which supplies a scan signal to a scan line

coupled to the first pixel and the second pixel.

9. The display device according to claim 8, wherein a
period, during which the first control signal is supplied, and
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a period, during which the second control signal is supplied,
do not overlap a period, during which the scan signal is
supplied.

10. The display device according to claim 8, wherein

the data driver supplies a first data signal and a second
data signal to the first output line and the second output
line when the first control signal is supplied thereto, and

the data driver supplies a third data signal and a fourth
data signal to the first output line and the second output
line when the second control signal is supplied thereto.

11. The display device according to claim 10, wherein the

first to fourth data signals are applied to the first to the fourth
sub-pixels, respectively, in response to the scan signal
supplied thereto.

12. The display device according to claim 4, further

comprising:

a timing controller which supplies the first control signal
and the second control signal to the switch unit.

13. A display device comprising:

a first pixel including first and second sub-pixels coupled
to first and second data lines, respectively;

a scan driver which supplies a scan signal to a scan line
coupled to the first and the second sub-pixels;

an emission control driver which supplies an emission
control signal to an emission control line coupled to the
first and the second sub-pixels;

a data driver which supplies data signals to a first output
line and a second output line in a time-sharing manner;
and

a switch unit which distributes the data signals to the first
and the second data lines based on a first control signal,

wherein each of the first and the second sub-pixels
comprises:

a first transistor which controls a driving current flow-
ing from a first power supply to a second power
supply in response to a voltage supplied to a node
comnected thereto;

a shielding layer overlapping the first and the second
data lines; and
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a reference transistor which couples the shielding layer
to the first power supply when the emission control
signal is supplied thereto.

14. The display device according to claim 13, wherein a
structure of the first sub-pixel and a structure of the second
sub-pixel are line-symmetrical with each other based on the
first data line and the second data line, which are disposed
between the first sub-pixel and the second sub-pixel.

15. The display device according to claim 13, wherein the
first sub-pixel and the second sub-pixel emit light of differ-
ent colors from each other.

16. The display device according to claim 15, wherein

the first sub-pixel emits at least one of red light and blue
light, and

the second sub-pixel emits green light.

17. The display device according to claim 13, further
comprising:

a second pixel comprising third and fourth sub-pixels

coupled to third and fourth data lines, respectively,

wherein the switch unit distributes the data signals to the

third data line and the fourth data line based on a

second control signal.

18. The display device according to claim 17, wherein the
switch unit comprises:

a first switch which couples the first output line to the first
data line when the first control signal is supplied
thereto;

a second switch which couples the second output line to
the second data line when the second control signal is
supplied thereto;

a third switch which couples the first output line to the
third data line when the first control signal is supplied
thereto; and

a fourth switch which couples the second output line to
the fourth data line when the second control signal is
supplied thereto.

19. The display device according to claim 17, wherein a
period, during which the first control signal is supplied, does
not overlap a period, during which the second control signal
is supplied.
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